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FpaBMUTaALMOHHbIE AUNO/IN HEOAHOPOAHOCTU
B KpyNMHOMAaCLITAa6bHOM CTpYKTYype BceneHHOWM
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AHHoTanudA. PaccMoTpeHa 3aaya CTpyKTypHO-IapaMeTpUUeCcKOl MACHTU(PUKALUNA MOJe-
JIY TIKaJIbl KOCMOJIOTMYECKUX PACCTOSTHUM HAa OCHOBE KPACHOTO CMEIICHUS B CIEKTPax M3-
JydeHHs: CBepXHOBBIX 3Be31 Tuma SN Ia mo maHHBIM, HA OCHOBAaHHMH KOTOPBIX OBLT C/Ie/IaH
BBIBOJI O CYLIECTBOBAaHMM yCKOpeHUs paciupenust Beenennoi. [loka3aHo, 4To BO3MOXKHOU
NPUYMHON TaKOTO BBIBOJA OBLIO OMIMOOYHOE BOCIIPUSTHE Pa3aioK U PAaHTOBBIX HHBEPCUI
ATUX JAHHBIX KaK MPOSBICHUN HEKOTOPOr0 «KOCMHYECKOTO TOJIUKAY.

KuiroueBble cjioBa: KpacHOE CMENICHHUE, IIKaja KOCMOJOTHMYECKUX PAaCCTOSHUM, TpaBUTa-
LMOHHBIE AUIOIHN KPYITHOMACIITAOHONW HEOJIHOPOAHOCTH, pa3jia ik, PAHIOBasi UHBEPCUS

Beenenue. B 1998 roay Gbuta oOHapyskeHa pa3HOHANpPaBICHHAS AUIIOIbHAS aHU30-
TPOIUS KPACHOI'O CMEIIECHHS B CIIEKTPaX MU3JIyUeHUs paJUOrajlakTHK U KBa3apos [1],
a JuIs TUnoTe3bl 00 «yCKOpeHuu paciupenusi Beenennoit» BnusiHue MecTHOM mmy-
crots! (Local void) 6su10 oneneno kak orHocurensHO HeBeaukoe [2]. B 2005 romy
rpyrmma M. JI. Kapadennea (Cremumansaas Actpodusudeckas ObcepBaTopus
PAH) upenTuduiuposaia mosje MeKyIIpHbIX CKopocTei 2724 ranakTuk B 00beMe
100 Mok ¢ MmuarMyMOM B 30Hax ruranTckux mycror Bootes void u Local void
U MAKCUMyMOM — B co3Be3ustx I'uapbl u LlenraBpa. DTr 00CTOSTEIBCTBA OKA3aINCh
CBSI3aHHBIMU C 3(P()EKTOM I'paBHTALMOHHBIX THUITOJIEH KPYIHOMACIITAOHON HEOIHO-
poxHocTd BeenenHoii, Korja B mapax «rHMraHTckKasl IyCToTa — CBEPXCKOILUICHUE T'a-
makTHK» (Supervoid — supercluster) Ha mpOTHBOIOIOKHBIX 00IacTIX HeOecHoOM cde-
pbl  HE YpPaBHOBCIIEHHOE TI'PABUTAIIMOHHOE BO3JCHCTBHE MPOSIBISETCS  Kak
JIOTIOJIHUTENILHOE OTTAIKUBaHKE co cTopons supervoid. K 2016 romy crmcok mumoneit
noo6Horo poxa ysemmumics 10 uerbipex [3]. A B 2017 romy, momenupys noine rpa-
BUTAIIMOHHBIX CKopocTel 1o Gasze manHbix «Cosmicflows-3» o 17966 ramakrmkax,
rpyrnna B. Tully mokaszana [4], uro B joKaqbHOM TOTOKE IOMHHHPYET aTTPaKTop
Shaply supercluster u «orrankusarens» (Dipole Repeller) Aquarius supervoid. Tax
naunbie [1, 3] momyunmu HezaBucumoe moarsepkaenue. B 2022 romy crnmcok kpyr-
HOMACIIITAOHBIX TPaBUTAIMOHHBIX AUIIOJIEN JOMOIHMI JuIos Xaboma [5].

D¢ GeKTHBHBIA aHANN3 THIOTE3bl O IPABUTALIMOHHBIX JUIOJSX KPyIHOMAC-
mITaOHOM HEOJHOPOJHOCTH KaK albTEPHATHBEI IMIIOTE3€ 00 YCKOPEHHMH paCIIH-
peHust BeeneHHoil» okaszaicsi BO3MOXKHBIM Onarogapss HOBOMY METONY CTPYKTYp-
HO-TIAPAMETPUYECKOM HICHTH(PHUKAMKA MaTEeMaTHYeCKUX MOJEICH O00BEKTOB
U3MEPEHHI — MeTOAy MakcumyMa KommaktHoctd (MMK) [6-8].

MeToabpl M MaTepHAJbI; Pe3yabTaThl. AHAIN3y IOJBEPraaNcCh IaHHBIE,
Ha OCHOBAHHHU KOTOPHIX B TpexX BhIOopkax u3 pabdor [9, 10] Obu1 cienan BeIBOI O
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HaJIMYMK <YyCKOpPEHHUs pacipenus Bceenennoii», a taxke pabdora [11]. Ilpu sTom
JUIST KKIOW BBIOOPKM JIAHHBIX U MX COUYETAHUH OBLIM MOCTPOEHBI MOJCIH H30-
TPON-HOM M aHWU30TPOIHOM IIKAJI KOCMOJOTHYECKUX PACCTOSHUM Ha OCHOBE Kpac-
HOT'O CMEIIEHHS B CIIEKTPax M3ay4deHus: cBepxHOBBIX THIa SN la cooTBeTCTBEHHO
no nporpammam «MMK-craT» u «MMK-crar M» [6]. CTatuctudeckoii npoBepke
B KJIACCE MHOT'OMEPHBIX CTEMECHHBIX PSAJIOB MOABEPTrAIUCH TUIIOTE3BI BHIPOKICHHO-
CTH, HEMPEPHIBHOCTU U KOMIIO3ULIIMOHHOM OJHOPOJHOCTH MOJEJEH, a TaKXKEe —
aNbTepHATUBHBIE TUIOTE3bl. Bce BHIOOPKU KOMMO3UIIMOHHO OJHOPOJHYIO COBO-
KYITHOCTh He 00pa3oBbiBav. Jlydiliel Mo KpUTEpU0 MUHUMYMa CPEIHETO MOJLYJIS
MOrPENTHOCTH HEAJAEKBATHOCTH M MPHU OTCYTCTBUM «HYJIb»-ITYHKTA OKA3aJIACh aHU-
30TPOIHAs MOJIEJb [IKAIbl PACCTOSHUIN 2-T0 TOpPsiAKa s BIOOpKH 00bemom N =
=79 SN Ia [9, 10]. Haubonpiuuii uaTEpEC BHI3BAIM Pa3laJKi M PAHTOBLEIE UHBEP-
CUHU 3TOW MOJIENIH, KOTOPBIE COBIAJIA HE TOJIBKO C KOOPJIMHATAMM BCEX MSATH I'PABU-
TallMOHHBIX JIUMOJEH KPYMHOMACIITA0HONH HEOJHOPOJAHOCTH, HO U C MpeICcKa3aH-
ueivu [9, 10] xapakrepucTukaMu 1. H. KKOCMHYECKOro Tomuka» [12].

3akirouenne. [lo kpurepuro MUHUMYMa MOTPEITHOCTA HEAJECKBATHOCTU MO-
JEI IKaJIbl KOCMOJOTMYECKUX PACCTOSHUN HAa OCHOBE KPACHOTO CMENICHUS B
KJIACCE MHOTOMEPHBIX CTETICHHBIX PSAIOB 00Jiee MPaBAOMOJ00HBIM SBIISICTCS TIPE-
nosokenne o ToM, yro B padorax 1998-1999 rogos [9, 10] pasnamku «3akona
KpPaCHOT'O CMELIEHUs» ObLIM OIMOOYHO BOCHPHUHATHI KaK CBUAETENILCTBA O Cylle-
CTBOBAaHUHU «YCKOpEHUs paciidpeHusi BeceneHHoi». 9To 00CTOATENBCTBO B HEKO-
TOPOM CTETIEHU OOBSICHSET MPUUMHBI, moOynuBimue B. @puaman, uaepa nmpoexra
«KocMmuueckuil Teneckon uMmenu 3. Xa00ya», 3asBUTh O TYNHMKOBOW CUTyallMH B
KOCMOJIOTHH.
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Gravitational dipoles of inhomogeneities
in the large-scale structure of the Universe
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Abstract. The problem of structural-parametric identification of a model of the cosmologi-
cal distance scale based on the redshift in the emission spectra of SN Ia type supernovae is
considered based on the data on the basis of which it was concluded that there is an acceler-
ation of the expansion of the Universe. It is shown that the possible reason for this conclu-
sion was the erroneous perception of the disruptions and rank inversions of these data as
phenomena of some kind of «cosmic shock».

Keywords: supernovae of type SN Ia, redshift, scale of cosmological distances, gravita-
tional dipoles of large-scale inhomogeneity, variations, rank inversion

Introduction. In 1998, a multidirectional dipole redshift anisotropy was discov-
ered in the emission spectra of radio galaxies and quasars [1], and for the hypothe-
sis of «accelerating the expansion of the Uni-verse», the influence of the Local
void was estimated as relatively small [2]. In 2005, I. D. Karachentsev's group
(Special Astrophysical Observatory of the Russian Academy of Sciences) identi-
fied the field of peculiar velocities of 2724 galaxies in a volume of 100 Mpc with a
mini-mum in the zones of giant voids Boots void and Local void and a maximum
in the constellations Hydra and Centaurus. These circumstances turned out to be
related to the effect of gravitational dipoles of the large-scale inhomogeneity of the
Universe, when in pairs of «supervoid — super-cluster» on opposite regions of the
celestial sphere, an unbalanced gravitational effect manifests itself as additional
repulsion from the supervoid. By 2016, the list of dipoles of this kind had in-
creased to four [3]. And in 2017, by modeling the gravitational velocity field using
«Cos-micflows-3» database on 17966 galaxies, B. Tully group showed [4] that the
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local flow is domi-nated by Shaply supercluster attractor and Aquarius supervoid
(Repeller). Thus, the data [1, 3] received independent confirmation. In 2022, the
Hubble dipole was added to the list of large-scale gravitational dipoles [5].

An effective analysis of the hypothesis of gravitational dipoles of large-scale
heterogeneity as an alternative to the hypothesis of «accelerating the expansion of
the Universe» turned out to be possible thanks to a new method of structural-
parametric identification of mathematical mod-els of measurement objects — the
maximum compactness method [6-8].

Methods and materials; results. The data was analyzed, on the basis of
which, in three samples from the works [9, 10], it was concluded that there was an
«acceleration of the expansion of the Universe», as well as the work [11]. At the
same time, for each data sample and their combinations, models of isotropic and
ani-sotropic scales of cosmological states were constructed based on the redshift in
the emission spectra of supernovae of type SN Ia, respectively, according to
«MMK-stat» and «MMK-stat M» programs [6]. The hypotheses of degeneracy,
continuity, and compositional uniformity of models, as well as alternative hypothe-
ses, were subjected to statistical verification in the class of multidimensional power
series. All samples did not form a compositionally homogeneous set. The aniso-
tropic model of the 2nd order distance scale for a sample of N = 79 SN Ia turned
out to be the best by the criterion of the minimum of the average error modulus of
inadequacy and in the absence of a «zero»-point [9, 10]. The greatest interest was
aroused by the dislocations and rank inversions of this model, which coincided not
only with the coordinates of all five gravitational dipoles of large-scale inhomoge-
neity, but also with the predicted [9, 10] characteristics of the so-called «cosmic
shock» [12].

Conclusion. According to the criterion of the minimum error of the inadequa-
cy of the model of the scale of cosmological distances based on redshift in the class
of multidimensional power series, it is more plausible to assume that in the works
of 1998-1999 [9, 10] the decomposition of the «law of red-shift» was mistakenly
perceived as evidence of the existence of an «acceleration of the expansion of the
Universe». This fact explains to the reasons that prompted V. Friedman, the leader
of the Hubble Space Telescope project, to declare a deadlock in cosmology.
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